Abstract. In this paper, we present two related results. First, we shall obtain a sufficient condition under which a second order sample-continuous martingale can be represented as a stochastic integral in terms of a Brownian motion. Secondly, we shall show that if X and Y are sample-continuous local martingales (not necessarily with respect to the same family of a-algebras) and if either X + Y or X Y is almost surely of bounded variation, then the quadratic variations of the two martingales are equal. This rather simple result has some surprising consequences.
EvXt X almost surely. If {Xt, } is a sample-continuous second order martingale, then the increasing process (X)t introduced earlier is well-defined and E(X)t < oo.
A nonnegative random variable is said to be a stopping time 
.,(0 (10) . It is clear from (13) that for such a representation to be possible the increasing process (X)(o, t) must be an absolutely continuous function of (w.r.t. the Lebesgue measure) for almost all co. As Fisk has observed [5] , this condition is also sufficient by virtue of a theorem of Doob [3, p. 449, but it may be necessary to enlarge the underlying probability space by the adjunction of a Brownian motion. Specifically, Doob proved the following theorem. THEOREM 3.1 (Doob) . Let [10] .
Finally, as a simple example of possible applications to control problems, consider a scalar equation where X represents the state and U the control. Suppose that U 0 for all t.
Then Theorem 4.2 implies that for any optimization problem whatever, the optimizing control can always be implemented in state feedback form. This means that even if we observe the past of the noise process W and use it in constructing the control, performance cannot be improved. Surely, this is an unexpected result.
